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（ 続紙 １ ）                             
京都大学 博 士（ 理 学 ） 氏名 入口 真夕子 
論文題目 
Modulation of colour and odour perception, and cross-modal correspondences for women in 
the menstrual cycle and menopause 
（月経サイクルと閉経における色とにおいの知覚と多感覚の調整） 
（論文内容の要旨） 
Female hormone secretion varies during the menstrual cycle and menopause, and these changes 
influence women’s physical and mental conditions, perception and cognition such as colour and 
odour. Moreover, we often relate specific colours with odours, using more than two different 
types of modality simultaneously. However, the association between hormones and perception 
and cognition of colour and odour, and hormonal influence on cross-modal correspondence 
between colour and odour have remained unknown. In this thesis study, modulation of colour 
and odour perception, and cross-modal correspondences between colour and odour according to 
hormonal changes were experimentally examined, specifically compared between the menstrual 
and ovulation phases, and between pre- and post-menopause. It was predicted that hormonal 
changes could affect perceptual and cognitive features, and declines of hormonal levels may 
associate with lower performance in perception. 
In colour perception, participants’ reaction times to colours of face and scrambled face stimuli 
(either red, yellow or blue) were recorded. Emotional facial expressions could be associated with 
specific colours, so it was thought that women might have delayed to respond to stimuli in 
incongruent conditions between colour and facial expression. The results revealed that women 
showed better performance in the menstrual phase than ovulation phase, and women might have 
more attention to faces with colours in the menstrual phase than ovulation phase although the 
results contradicted the prediction. Post-menopausal women showed a significant delay to blue, 
indicating association between hormonal changes and dysfunction of the short-wavelength 
sensitivity. However, women during both the menstrual cycle and menopause showed no clear 
interference with colour judgement by incongruent facial expressions. 
The present study also included several tasks regarding colour-odour cross-modal 
correspondences: evaluation of colour and odour impressions, matching/nonmatching colours 
with odours and identification of odours. Women had similar colour and odour impressions, 
matched/nonmatched colour choices for odours and odour sensitivity between the menstrual and 
ovulation phases, while only “pleasant-unpleasant” impressions for colour and odour varied 
between the phases. Pre- and post-menopausal women also showed similar colour and odour 
impressions and colour choices, while pre-menopausal women had better odour sensitivity than 
post-menopausal women.  
In conclusion, hormonal changes could modulate perception of colour and odour, and these 
modulations were observed more clearly for women in menopause than women during the 
menstrual cycle. However, hormonal changes during the menstrual cycle and menopause may 
not greatly affect impressions of or cross-modal correspondences between colour and odour, 
except for “pleasant-unpleasant” impressions for women in the menstrual cycle, which might 
relate with hormonal changes regarding reproduction. As well as hormonal changes, these 
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